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Abstract: Mainstream macro-finance models assume that economic factors are fully reflected in the
cross-section of the yield curve as pricing factors, and that all information on economic variables can
be spanned by the yield curve, which is often contrary to economic intuition. On the basis of the re-
search on unspanned factor at home and abroad, this paper deeply explores the unspanned factors in
the interest rates term structure in China, and finds that the industrial added value reflecting economic
growth is statistically significant through regression and bootstrap methods. On the basis of empirical
test, the model and theoretical innovation are carried out to construct the unspanned model with hidden
unspanned factor and inflation factor. Furthermore, this paper decomposes the nominal interest rate and
exacts the implied information based on the unspanned factor. Furthermore, through model estimation
and comparison, it is found that the model has a better explanatory power, and the implied information
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extracted from the model, such as real interest rate, inflation expectations and term premiums, helps to
explain the “Greenspan’s conundrum”, and is useful to manage and deal with the “Greenspan’s conun-
drum”.

Key words: interest rate term structure; unspanned factor; term premium
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g: | —0.0154 | 0.8435 0 —0.0029 g 0 0.0006 0 0
7 | —0.0315 | —0.0492 | 0.9729 | —0.0073 Tt 0 0 0.0005 0
he | —0.0151 | —0.2048 | 0.0029 | 0.8080 e 0 0 0 0.0009
SRS A ) [ B A A IHE TR R
Ao Aot Aog Aox By 5 Piq Cin Pin
—0.0001 | 0.0009 | 0.0007 —0.0037 | —0.1778 | —1.1972 | 0.0325 | 0.5305
BN A B B AR MR
A1 ly qi Ur Ty o o
Iy 0 0 0 0.00004 | 0.0011 0.0021
g 0 —0.1522 0
g 0 0
3.3 1RBIEE

W3, FATHE LA BRI A SO AL F e B X, — ARG A, 8
T TG BE IR HA A SCBLAL A T Sk iSRRI A 12 g Ak B TR SR OB, B — A2
SR, @it ORI PRI A 25 SCRLRL A T3k RS AR AS 15 <E i Ak (5 TR Bk AR

3.3.1 HEHIEKE

T4 HH T EABRAE I RE E, B AR R B AR R A SRR AR — 3, (U
eSS B FAE GRS F LA (RTRE, B4R @ MESERIY, FAT@ET
R4 XTRZE MAE RIEIRZE TR RMSE MR i i 4 5.

MW 4 FEATTLUES], BA=MEAIE MAE il RMSE & #8557 BT A HARR 4K
/AINT 1A bps, (A SCHEABIZER & B R T ok AR AR R 15 8 8 ik 5 i JRak i A,
AR B B A B

3.3.2 BXUFIENE

NETSCIR R B4, FAiT] LA R 44 RN R i e s 5 B, Bl —2 @
HEBEEE, NG xRS T3 5,

oA SR DL A B E S B R R HE, UL LA AR 13, AL 1 A~ AEPHE
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MRAE R TR SEIARAR, @t (7)-(8) X4 CRMARRAEAT i, FTLMGEI SRR, @
PRZRKTU . BRI =0, 3R 5 45 T = MRALR I B 45 SORI A B i S A1) 28
T . SRR R B P ] 5 B R AP

*® 4 EHOUMEBEREARNBELEE (1bps= 0.01%)

MAE (bps) RMSE (bps)
AR e s il ik e s il ik
AL | AR A A ASCREAY | AR R AR
1 4E4H 0.2562 0.2621 0.2503 0.3512 0.3601 0.3433
3 4EHH 0.2917 0.2938 0.2892 0.3906 0.3949 0.3900
5 4EHH 0.3883 0.3890 0.4000 0.4648 0.4638 0.4745
7 AEHR 0.2558 0.2547 0.2586 0.3141 0.3136 0.3170
10 484 0.1795 0.1774 0.1714 0.2408 0.2429 0.2368
ety 0.2508 0.2517 0.2516 0.3314 0.3329 0.3329

&5 AR R

BRI SRR (%) TR (%) BRI (%)
by ESTT TR R EE EST R
I I e I I T B I B T el I N I E YO
BAL ) RA | o | REL | BRAL ) by | BREL ) B
1 ﬂzﬁ;ﬁ 2.712110.4358 [ 0.4035 — 2.1768 | 2.2398 — 0.0995 | 0.0688 0.1895
3 ﬂzﬁ;ﬁ 3.0502]0.5985 | 0.5000 — 2.0568 | 2.2276 — 0.3949 | 0.3226 0.5630
5 ﬂzﬁ;ﬁ 3.3140]0.7528 [ 0.5932 — 1.9138|2.1568 — 0.6474 | 0.5640 0.8309
7 ﬂzﬁ;ﬁ 3.492110.8954 [ 0.6738 — 1.773212.0836 — 0.8235 0.7347 0.9896
10 ﬂzﬁ;ﬁ 3.6052|1.0854 [ 0.7752 1.5789|1.9885 — 0.9409 [ 0.8415 1.0545

T AT SO L, ALK A BRI A B AR R X B (RO 1] 2 ) B AR 2 4

B, MATTLES], = MRERA SRS B, ERBHES XRH 4
7 B FOEL FLEEOR, i TS R TS 4 SORI RS2 EL B AR, Sl R PO RE SRR B B 7H T
M, AT 2011 485 @K T AL TROKTA 5L, 2011 /5 R EAKRIGE T I, 248
TR, 2012 4858 SR AR A H— B4R RRTE 2% BHE; =, FRRFIFCRIE, HHIERA
DX 1] P AT BAIG  SRAT Y MR AR By, SRATRIN T AR R4 B MBS0, SRR
PR SOIRR B0, 5 T SRR B A 55 T S 2 BB MR RUR BUIR 5 5, SR E AR
A E IR R 2 A S WRAETORILAAEE, T XM, 7565 3 i 4 2

AR BRI A E G L AREL T HA — B ST, I AR SO 5 s R B
HBATHE— L A O R RI RS E R, TR BUA SRR R A4

B, W3R 5 WLLAH, REEEKE T8 IR AR O A 5B RO S 2 '
Jie LA TG 32 SR B AR U7 6L, (L RB ARSI PR B 5 5, SR B STk o 22 BRI 2R D PR 25 4
FRAIZEA, ToIE X R R TANB 20 HAR, SRR A SRR BN /s T2 SOR LRI oR B 8 48
i QS Ee R NE |5 97 ki N SRS b 97 R b e REREE |0 97 S S T N B A S )

For b, BN EEARR IR SRR TR, T E S EE BRI TR RS
NGBS, HIA ORI AT DL R X P A B i 255 A 8, TRie NSE i A
T M BT 5 A A 2
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3.4 BN 2 XFENLE

TERIEA SCHERL S BRI 2 I, AR S . T3 4 SO A 7 2
RO R B, (RN Ar, BATE SEx 3 8 i ORI MRS B A L bR FI 2R, T KT
B, BIREEIN =R AT IR A 2T, 38 F AR SORZIR IR B (5 B n AT 1, 2, 3,

4 g

24
N N N N N N N N " N N N N N N N N N N >
& & N N E ; & & Q@p Q\QQ Q'\'Q A p Q\”JQ Q\”‘Q RN ® Q'(\ Q\%Q Q\‘b'\
A . S A . O S N S A S S
---------- VISR ———— SEMASCIRRIER  — — - SEEHSLAEE - == AEHERTE - --- SEHIEMGRY —--— SEHIEMTRS
TEHASERRFISR 1 OEERASERRAIZR TEHIEITRE — — - 10EHRERKTUE B KRR
B 1 ARSI A B 2 B SERTT

RS ,QI S 9‘ N L 9"‘ N2
A O
---------- VEHREARRIGRN oo SEEHBHARRIEEN  — —  SEEHAHAPRIGEM

-~ TEEHAHARRIAN 1O HARARR AN

B 3 MEAURG S B S R B

3.4.1 LFRFIFEL

M L ERUEH, AR HARR A e SR A At e, H P B R B BT
18 2009 FF] 2010 4%, PETTGY LM BE N NLRRAIER, 78 2010 450 4K 2 5t [
B, LRRAIRIHRTE, RIANENELRRAR, A TRIEX —~HRGEEEFEIE, HITR
HAHEFBER: B XFE = LBRAZE + @R (Fisher, 1876)%2, 4 1 £ 14 FIZ
Rk B Wind $48 B R 1 RETME, RS L R SERR AR, BRI )FA T HE
2k 0.4633%, A SCEIRIARICE M 1 AR PR R A 73 THHE A 0.4358%, FEF BT, HLEA
WL FFEREA RN SRR R IER L. BRATAANX —IEMIREET . — T, HARHNE
= 8 SR R AL T — N RN KT, 2011 )5, BB 2B TR FIRAL, H—0F
THT, 35 B ] R 7 30 1] 9 3% TR BUSRE SR M A R, Rl BE SRS, DA {38 15 5 Bk | e
R IE,
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3.4.2 BEIRFEAS R

Bl 2 45 T 42 AR SORTRL A 45 SO 2 3 B0 HE 1 S (v AR 0 B o 3 ik T A e sf ) 72 91
F 5 SRR 2 A 8 57 A ] He R R AR TR . RTRAEH, B RIS R A
HEARE: B—, SUIRA RS ER TGS L, HRRG IR, HEEamEk
THEARRAL, & 4 AR e @IS BE, KU 1 4R 10 4, XEWRE AN TN
HEBE K S EMR, XSRS AN B TR AR B, B, R
EIRERFEAM N, A CERRFSR RS E R TUH S LR E R REER AR —3, H
AR — R SEATRRE, W 2011 43 2013 42, RAEFBUEIAE 28, HAEBEEL
ERTTEAA e T B, 5SehR A AR B, B B A M TR B T AR X
s, (Hiksh B A%, mTREZ 2 i E g b i K.

3.4.3 HAPRGZENSH

B 3 % T 42 A SORTRI A 44 SR ZE A B 1 S (7] BB 1 B o BB Ja M Fy st () 172 571
LR, FEAEAN AR & WA G IR A 0 T RRE . SRR R — 3, MBI R ER
Hiily EIHEARRAR K, WIPR RN = A RRTE . A5 AR 2R S A g SRR Ve BN — IR TR BRI R S
BOHARR I . INFE 3 A, FRATERT AR, RRAHA P i e & BARR BRI i 58 = MR SRR
B o BARR BB A fb BRI 4E, 37 HLUA B BB 5 BRI 1 AR (L B4 AE . 440 2010
AFF] 2011 47, 2013 4FF] 2014 4F47), 2017 5] 2018 4, FEMETEIRGLA XS AERT, WIRR i BN
T BFhs TWiAE 2014 4RF] 2015 47, 2018 A TRIRGLER R A0, BARREEEH U4 T T e, XA
HARR B Yy 28 B A TR — B - AR RS Fr BRI FME, SR A EERER T E®T
A R, B AREDR T SRR N [ 2 7Rk, ah, FRAT3E ] L& BUAE A e g A 74 1
FIBOBOR R BH%, B AR A BT BR e B 2 Wl R, 40 2009 4R E] 2010 4R, 2015 FEAE]
2016 4E.,

3.5 HREMNA. M “BHEE R

2004 AEF] 2005 4, WHESEBRAE T BRI A BRAE TR 28 LT, IRBIR AT R S
&, X—BRBHA Wk . 1826 B L2 0 R B R ih 20 THH 50 1
&5, Bernanke (2004, 2006)53734 (A% —H “RbRATEZ # HB, KEIRISEBM R,
ST E R AT PR

X—REANHBAERE. L E, BRET 2R WRIEw” Bg, il 2011 4
8 . 2014 SERE] 2015 4£4], 2017 4F 12 A%, WA PEEGTSA H S0, FIKOORE
HE R AR REARIIE 2 B, PO E R RMITE R (AR RRIZREE, 201010, 2 ofg
WA I E TR ARRE TR, R EENET S CHTRME.

—UEESMIF TR AR 194 TRIR MR TCIE AR R MBOR, B JAT N S
SR I TR 00 R BRI, 40 Thornton (2018)15) A IE S A K JeAT R IR
P TR R MBOR A SBUS T < iy th 3L, g —BE S22, 1 Joslin
(2018)B7 YA W RESZ I B RSB “REMWIEZ W B, FEE MR, 5 (2014)59
WA B BRI B IR 30 R Z 3 A B, P RRRIXIE IR (2017)P9 AA s
R BEAGRIET R /B, e EWNAMTRITE, BT BT8R
AR SO R M A BRI B (5 6, BATHT DAt — R P R ARt 2 i JE i i
S
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3.5.1 HARRFIZEM DM SEMETE 2

TR BT R 2R A AR R R SN R 2 MR AR, R S 2 2 s Yy SRR
FIZAGI AU R At 2R, Wl LUK FL T T 20 R RT3 R i ol e o A
b, LA SR EATH %, BATRBE: PR LA R A 21 2 2R H
RT3 2 22 MR R B 2 229 AR A, U SR S 308 A TSR A S S R T M vy 2 A

B, EaEHT A XAFRR o, WIRRAZ T LIRS A LR R 2 22 KT 2 22
WIRR S < ZZE 0, Bl SRR AIZE = JhRpI AR 22 + WK T 2 + IR 2 2. A1
10 AFHARNSARI R 1 AR R b SRR 22, IR SEpr A AR 2 22, KT 2 22
TR 2 22, WL ASEE BT (IR TR 0E, B R BRI, oL U A 2
B2 B0 AT < ZE R A < 220952, MSE RN 0.5785, 0.5568, JH., Lt}
50 Ar, BT BUHBR A Z R A TUZE . JIRR RN 22 i A2 S5 AR L, a4 B,

] —
(a) (h)
B 4 HIRAZEE 2 SOMA B & BRI B 22 L Gl IR e

BT

HK, A T HE—SHFTE IR N 2R, BA PR 3 A5 0 08 & {5 BT A 2
BEATHE B RRMEAAT (R TR, BARZRATLIAEE R, ATLULEL 1 AR PR am
HARR A 25 R BT B A M, S —0.6466, T 10 SR8 TR R A1) 25 S B0 1E AR >
T, R 0.4469, HRIRIRMZEHE TR0 Rl 2" TR H T 1 AFHIBHIR AT 10
FHLE TR LI, T 1 SRR R AR Se bk R, N E—TF R A BATHIE, E KT
ZIRATERPKROER, PRGN EZCGEZRLFHER, XEWREREEXENE
TR O R T, IR 2 Ay 2R, R R g < i
T RER R,

3.5.2 hE “EHETEZR” HIEGISH

R A ORI IR 2 5 8L, BAT TR LA AT 13 MR AR IX W] P9 R AR LR MR R
M B4 2011 42 8 A 31 H, 201542 F 28 H, 2017 4% 12 A 31 HX =W &
R CRRARETE R (R TR, RPIER 5 28T DL AR RN Wind B FE T #),
AR R AT IR AR 3T R AR i L B

HSE, 2011 4F 8 HZAR “HikilriE s FEZIEMRBIANER, 72 2011 4£ 8 A 31
H SRR Z2 45/, 10 AE RN AR AR 1 ARSARI TR Z [ A2 T 16.87 R, B “ReAk
ot g, MEA SCRARBUH MRS R, BT, 7£ 2011 48 H, BEH%
BRAIFZ 1.3554%, & THA-TH{E, RS HERBUINZE A —2.2621%, IR TH4EFHE, B
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TR AR 22 A 1.1030%, ST THE, RITEARFEZERMBE TR T 2%
/B, HoAr 1A RRE AR TTHA 3.0361%, 10 AEEA@ERK TR 0.7739%, BrLL 2011 48 8 AR AR “#
MG B FERKATERTU TRA S, KEERTN TR, ST RESEKMZEY
TH, WERSET “EARIEZ® AR,

HIR, 2014 FJEHE] 2015 FJRRER “BHREEZ " FEMPIREMAE S, FIRMER
M A SR IER, FIZR i 26 7e i s BLEA S BIEE , SO ESCar ey 2011 42 8 A
31 HIRIZEMZIEEARE . FATVIRMNZ SRR AP RRBRSFE BAFRAT. Jrsch o]
B %k AR 2R HARR Ha A 2 22 . B AR TTHA . 22008 AL, REEHE 4 (a), FATEBEIH
FRIGRE 2 7E 2014 42 1 A F| 2015 4 2 A Z [T &4 TR, 3 2015 4 2 ABREIARE,
AR 224 0.4244%, JEIEMK T I T-HME, 1 FHARIRREEN G0 Yo 17, SRR e 2
BRI AR T HARR )2, SR v PO 2 e R R ) 22 A o 9 S i ol T 38 KT 22, AT &
AR 2R R BE, FrLL 2015 4F 2 R4 RRARIE 2k TR B PR
e EHA 2.

TR, 2017 FR B AR “RARETEZ o BT, WIRRIGERASE S R, 2E AHmRH
BlF. 7E 2017 = 12 AR E 0 E AR i 2 B R REIREE AL, R RN T
fr, HASHIRZES TR AR, T 2017 4 12 A 31 HFEH SRR A, 100 RR1E
& AR R I PR 5 BT AT, MOTRIAE 2017 4 12 A, & REP RO HEKT
BiZE N —1.3696%, K BARR RSN 2E H 0.7569%, #581 BAR T - THME, KEERmn T
R S B ARR T i 7, BB B R VE 3 T R B &R T, Brbh 2017 4R 12 A R4
B “REARITEZ B AU IR N . & ERK TR L R .

MU BRI LAE S, 45 SOPIZERR 5 iy 0 PR e B R S8 Ak 757 360 B S s o) T R 28 b 2R 9 TB
R, FEMIE DL T AT RE B Bk 2 ik, ST AT s, mRAEEHEN RN, AL
BT TR, B O 44 SR e o iy SRR e B Rl A T A 55 6

3.5.3 REEANTHEE

A SR G kT B R v P R O A TR T B, TR EHR AR MR [ R T B R T F X
BafE e, ROMEEKTY EEAGTERBROAREE, WAEES (2015)49 4 F
RS2 0E KT B S R IGE R R A —3, HIEERRASZN SR
BRI R R ROTMTFRRI: (1) SRIHAREIAE G, S HA AR i A 2 28 5 A8 1
HEUR, HAT GDP [lH, M2 [ ¥ S I A, (2) BIBR G2 B A T2 Kt
MBOREE.

N T PR Uk, T AESE PR N A IR R b RN M B . IR BUR A E, R4
AR A SRR S Y 1 AR G IR 10 A7 A AR IS B AR 24 A5 B AT A PR AR P 1y A0 3R
AR, WH GDP [ ELAT CPI [F] FofE R 22 e A AR R HE 4%, B M2 [ o e 3¢
SRAEHR, BTG CRTRE, BARZRTLIERRE). B, MBRGH 1 A58
M 5 GDP [H b, M2 [ A DS B K F 10 AR HAARR AR, FATIAH EBRE R &5
B AR MBORM AN R, 5 IR A w2 P ERN; Hik, ki
AR B 15 2 G R 0% T BOR AR R B AH DG IE AR - 1 AR BRI AT GDP [ b . M2
[l L A G, 10 - HARR e B U] 553 N8 B IEAH O, X2 FF & S8 R BRI TEEME
FrRTRE . RTAN A TR, B%E e R RE TR, ER v B, AimE
ZHRE SR, RGP X R A8 0T HIRR 165 I 4 T R oA 4 SRR i B ey B,
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RZ IR

BE—H, B IRR I < 22X 2 2 B RBCR A AT B9 5 B [ 3R, K 6 FiR.
® 6 SUINRIGEIN 200 R 22 B AN BOR AL H ) 2 o] JE 2 R

6] J A GDP [t CPI [ i M2 [k Wi R
- R 0.1353%** (0.0269) 0.2811
AL 2 0.0137 (0.0357) 0.0048
AL 3 0.0440*** (0.0049) 0.3043

MK 6 TTLEH, CPLFHAEIHAAREF T, T GDP [ HA M2 [ H iy [EH &
RO R IE, FRUC I AR SCREAT B 2% ORI R R A, SRR IR < 2248 & Al 1 Ik
B R, T B2 B A A BRI R B T BOR

g BT, AR TN EARETE 2w, TP T

(1) SRMBER. T IR 52 2] 67 MBOR A, B M2 [ Hfose, HmTL
M YA BT A R A SR R e AR SR B, A TR IR 2, SRR R4

(2) WA, T TERIREEIN < S, BIRRM 22 32 2 0 Rk B s m . 3 17
MR R BER S THEITIRS, SEMIERAEY, BTG EXFREAUErER, FHit
AT T 5] S BB AR T, RETTSE IR R, R R AR i BRR A L.

4 &g

S M A A T 5 A PR 4 4 AR R TSI 7 Y A, B AE B P AP R A 5 98
FE, A SCIEE WA FER 25 1, 25T 2000 4F 1 A% 2018 4 12 A AR 2
DA SEREA LR, RRPETY LWL, F75 TR b E i AR e A
AR 7B AR SRR AR IARR SR, IR T E AR TR RS HEE S TSR, BATZH-

F—, RETEMFEMATCLES TR, BRI, TTMEBE. ZWEE, B,
7. BR s (WECEOR) SFEE S, M2 AR A iR O 2B A I T 7,
{HZBF R 1 7 AR 58 a2 I WRAE ] TR %8 b 2 i er b, DL oI n{E AT e R AUy 22
PR R I W AR AARE, 3 H R F] AU AL T R &R B,
L T MR il 2 DL B TN 5 R B TR SRR R

S, ASCH R AL A R AR TR R MO S B R FE TR A R R G5 A AT, T8
e E AT A 2R R K AR L, OB E A B AT AR TSR B, FEST LA TR
5 SR E S R A M.

F=, FTASCHER BRI AT AN 45 SORIZ AT %, ARIOE Seha R @Akt IR
MRS R, XA BAE AR SRR, JH: o S 0 30 B s M A4 300308 i 390 04
TR CROMRITE T A A R P A7 B R R R B IR B T (B R R R, T
LA\ o S SRR 747 108 A TOU S 1 A i B A LR S0 AR i 2
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